Ontogeny of Ia-positive and Thy-1-positive leukocytes of murine epidermis.
Murine epidermis harbors 2 populations of dendritic leukocytes: Langerhans cells (LC) and Thy-1-positive dendritic epidermal cells (Thy-1 +DEC). In the adult mouse these cell types are morphologically distinct and display highly characteristic phenotypes. LC bear Ia-antigens and a group of markers typical for mononuclear phagocytes: Fc- and C3bi-receptors, macrophage-specific antigen F4/80, and membrane ATPase. Thy-1 +DEC, in contrast, lack these markers but express high levels of Thy-1 and asialo-GM1 (asGM1) antigen. Since LC and Thy-1 +DEC share a common origin from the bone marrow we expected to gain insight into their relationship by studying their ontogenetic development. Epidermal sheets from fetal and newborn C3H/He and C57B1/6 mice obtained at defined ages from day 17 of gestation up to day 30 of postnatal life were monitored for the emergence of the above-mentioned markers for LC and Thy-1 +DEC. In double-labeling experiments LC markers were first detected by visualizing the monoclonal antibodies by a sensitive triple-layer rhodamine-immunofluorescence technique; in a second step, after appropriate blocking procedures, Thy-1 and asGM1 antigens were demonstrated by direct and indirect immunofluorescence. We found that in fetal epidermis, only few cells expressed either Thy-1 or Ia (4 and 1 cells/mm2, respectively, on day 18 of gestation). The bulk of Thy-1 +DEC and Ia +EC appeared only after birth. Adult proportions of Thy-1 +DEC and Ia +EC were reached at around 1 month of postnatal life. In contrast, all the other LC markers were expressed on a substantial number of fetal dendritic cells (280 cells/mm2 on day 18 of gestation), indicating the presence of phenotypically immature Ia-negative LC in fetal epidermis. By day 4 of postnatal life all F4/80 +EC and ATPase +EC (i.e., LC) had acquired Ia-antigens. Surprisingly, LC also bore asGM1 antigens, which in the adult epidermis are strictly confined to Thy-1 +DEC, up to day 5 of postnatal life. Thus, LC in fetal and early newborn epidermis are not yet fully differentiated. As they differentiate, they acquire Ia antigens and lose asGM1 antigens. In contrast, a phenotypically immature Thy-1 +DEC population could not be traced with the markers used. Thy-1 +DEC appear to be characterized by a stable phenotype (Thy-1+/asGM1+) throughout their lifetime.